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SWRChemlcal Warfare Agent Defeat/Disposeé; @
History Prior to ACDC

Johnston Atoll Chemical Agent Disposal System

SwRISan Antonio CWA 1987-2003

program dates back to 1985

1999-2012 e, s S 3 Newport @Ihemical _A_gent Disposal Facility
' oy : Transition 2007
Operate & Close 2007-2010
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SWRENgIne Research
D-EGR® Demonstration Vehicle Project

A Vehicle conversion to demonstrate
SwRDedicated Exhaust Gas
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A Operational in 9 months e W
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Syria Stockpile and Cape Ray Mission Succes@r
Inspiration for DARPA ACDC

Huge success

A 2014

A Two Field Deployable Hydrolysis ‘ SRS FU——— i
System (FDHS) units : - ,

A Processed 600 tons of chemical agent

A 1 A team of specialists aboard the ship MV Cape Ray completed
D F (a Sarl n gaS precu rsor) its mission of destroying chemical materials from Syria in an
unspecified location in the Mediterranean. It was the first time
A H D Su Ifur m UStard the United States neutralized chemical materials at sea.

Challenges NEWS STORIES NEWS PHOTOS
A Log IStICS Destroyl ng bu | k StO res Of SOKD r;:li_lg Chemical-agent Destruction System Wins ~
Chemical Warfare Agents (CWAS) and  ense depariment can responsise o deveiopng and speratng tre

field-deployable hydrolysis systems used aboard the U_S. ship MV Cape

th el ro rg an |C p recursors ab ro ad |S a Ray this year to destroy tons of Syrian chemical materials. Story

1 11 Hagel Congratulates Cape Ray for Syria Mission
Slg n Ifl Cant Chal Ie n ge for th e Defense Secretary Chuck Hagel congratulated the crew of the MV Cape
. . . Ray for completing the neutralization of Syrian chemical weapons. Story
international community

. Cape Ray Crew Destroys 75 Percent of Materials
A Waste' 6000 to nS Of Ch e m ICaI aq u eo US More than 70 percent of the chemical weapons materials taken out of
Syria have now been destroyed aboard the U.S. ship MV Cape Ray.

and solid wasté Story

DoD: Progress Made in Neutralizing Materials

A Pentagon spokesman said teams aboard the U.S. ship MV Cape Ray
are making more progress in neutralizing materials from Syria's

Ihttp://mebaunion.org/M.E.B.A. Telex Times for AugR§t2014.pdf https://archive.defense. qov/home/features/2014/0114 caperay/ |
?https://robindesbois.org/en/lecaperay-arrive-en-europe-du-nord-2/
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Agnostic Compact Demilitarization of Chemical Agents (ACL
Original Vision (Dr. TylslcQuade DARPA, December 2014)
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Soil/earth is a readily available worldwide resource composed of main group elements, metal salts, and metal o:
that can scavenge acids, yielding salts and compounds typically associated with fertilizer.

Any Agent
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Engine bulk gas temperature (K) as a function of cr@F
angle degree
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Engine bulk gas temperature (K) as a function of cr@F
angle degree

A Decomposition rate constants for VX,
2500 preyinder Temperature HD, GB and several simulants are
known

A 99.9999% conversion occurs in 20
2000 half-lives
\ A Agent half-life calculations at 2000 K,

fuel, air, engine speed, volume, and
heat analysis, we expect to achieve

greater than 10,000 half-life
conversions in the cylinder
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Engine bulk gas temperature (K) as a function of cr@F
angle degree

A Decomposition rate constants for VX,
2500 preyinder Temperature HD, GB and several simulants are
known

A 99.9999% conversion occurs in 20
2000 half-lives
\ A Agent half-life calculations at 2000 K,

fuel, air, engine speed, volume, and
heat analysis, we expect to achieve

greater than 10,000 half-life
conversions in the cylinder
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2C-H2+302A 2CO2+ 2 H20

2C-F+Hz+20:2A 2HF + 2 CO:2

>0 2 C-Cl + Hz+ 2 02A 2 HCl +2 CO:2

4 C-P+90:2A 2P20s+ 4 CO:z(+ other acids of P)
C-S+202A SO:2+ CO2(+ acids of sulfur)

-180 -100 0 100 180 C-N + O2A oxides of nitrogen (N20, NO, NOz2) + COz2

Crank Angle (deg] Calciferous Soil Should Adsorb Acid Gases
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Program Chronology SwiRI

ACDC Proebdf-principle demonstrations
A 5 S O ¢ PARPA goal to destroy Sysiaed stockpile with indigenous materials (e.g., soil)

Energy
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>600°C
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Program Chronology

ACDC Proebdf-principle demonstrations
A 5 S O ¢ PARPA goal to destroy Sysiaed stockpile with indigenous materials (e.g., soil)
A { S LJ¢ Gontpact Award tSwRI gasoline engine + sdibsed gas scrubber
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Program Chronology

ACDC Proebdf-principle demonstrations
A 5 S O ¢ PARPA goal to destroy Sysiaed stockpile with indigenous materials (e.g., soil)
A { S LJc Gomtmct Award td8wRIgasoline engine + sdibised gas scrubber

A a I NJc¢®Bmgine destruction concept successfully demonstrated (>99.99% destruction with soil
based acid gas removal over 99%)
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